Tarantula (Eurypelma californicum) venom, a multicomponent system.
The venom of the tarantula Eurypelma californicum was analysed biochemically, the components were isolated and characterized. The pH value of the crude venom is 5.3 +/- 0.3. After dilution with distilled water, UV-absorption spectra showed a single maximum at 258 nm (pH ca. 7.0). A second maximum at 328 nm emerged above pH 8.0. Protein concentration of the venom is ca. 65 mg/ml. After Coomassie staining SDS-PAGE patterns show three major bands with apparent molecular masses around 40 kDa, 4.3 kDa and 1.3 kDa besides some weak high molecular protein bands. The following low-molecular mass constituents were determined in the crude venom: ATP, ADP, AMP, glutamic acid, aspartic acid, gamma-aminobutyric acid, glucose and the ions potassium, sodium, calcium, magnesium and chloride; the osmolality was 361 micro0smol/ml. The LD50 value for female cockroaches was 0.15 microliters venom per g body weight and for male cockroaches 0.4 microliters venom per g body weight. Separation of the crude venom by gel chromatography yielded four elution peaks. Peak I contains the enzyme hyaluronidase. The activity is 200-900 U/microliters. Peak II contains a mixture of toxic peptides. Peak III contains the 1.3-kDa components of SDS-PAGE and peak IV mainly contains ATP. Venom proteins including the enzyme hyaluronidase were precipitated by 5% trichloroacetic acid. The supernatant was separated by HPLC into 13 fractions. Fraction 1 contains glutamic acid, aspartic acid, gamma-aminobutyric acid and ATP; fraction 2 contains ATP, ADP and AMP as well as a component 2' visible in SDS-PAGE as 1.3-kDa band and consisting of spermine and tryptophan; fraction 3 contains ATP and an unknown component 3'; fractions 4-6 also show a 1.3-kDa band in SDS-PAGE, fraction 4 being tyrosylspermine and fractions 5 and 6 containing compounds of spermine and aromatic molecules; fraction 7 contains a peptide which lacks aromatic amino acids, it was sequenced from the N-terminus; fractions 8-13 contain very similar toxic peptides. The peptides in fractions 11 and 12, labeled ESTX for Eurypelma spider toxin, were cleaved with different enzymes and sequenced. They differ in one amino acid in position 26. Homologies with scorpion toxins and with a toxin of the spider Segestria florentina were found.